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CLAIMS 



[Claim(s)] 

[Claim 1] the lens holder holding an objective lens — supporter material — receiving — electromagnetism — possible 
[ actuation ] by the driving means in the direction of tracking and the direction of focusing over a disk-like record medium 
And it sets to the supporting structure of the optical head actuator which comes to carry out suspension support through 
four elastic support members which extend in the almost tangential direction to a disk-like record medium as a whole. Two of 
disk-like record-medium approach for said four elastic support members which made and arranged the pair in the direction of 
tracking, respectively while it has the almost same die length and parallel relation was mostly maintained in the direction of 
focusing as 1st elastic support member The supporting structure of the optical head actuator characterized by preparing a 
difference in spacing of each tracking direction of the 1st elasticity nature supporter material and the 2nd elastic support 
member when other two are used as the 2nd elastic support member. 

[Claim 2] The supporting structure of the optical head actuator according to claim 1 characterized by making spacing of the 
direction of tracking of the 1 st elastic support member larger than spacing of the direction of tracking of the 2nd elastic 
* support member. 
[Claim 3] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the supporting structure of an optical head actuator which performs 
informational record and playback to record media, such as optical disks, such as a compact disk (CD) and a digital versatile 
disc (DVD), and magneto-optic disks, such as a mini disc (MD). 
[0002] 

[Description of the Prior Art] As a conventional optical head actuator, there is a thing as shown in drawin g 5 with a 
perspective view, for example. A moving coil method is used for such an optical head actuator as an actuation method, and 
the so-called 4 wire support mold is used for it as the supporting structure. This optical head actuator Namely, for example, 
a Cu-Be alloy, While four elastic members 3 constituted with a Cu-P alloy etc. protrude from supporter material 1 A from the 
location near [ which separated predetermined spacing, for example / each ] the rectangular top-most vertices Each elastic 
member 3 has extended towards a lens holder 4, and suspension support of the lens holder 4 is carried out in the free end. It 
has structure which can move the objective lens 5 held at this lens holder 4, respectively in the direction of focusing (Z shaft 
orientations), and the direction of tracking (Y shaft orientations). 

[0003] In such an optical head actuator, the driving gear for moving the objective lens 5 as shown in drawing 6 in the 
direction of tracking and the direction of focusing is formed. This objective lens driving gear was arranged in the base 
member 1B side to which supporter material 1 A was fixed, for example, consists of a permanent magnet 2 for actuation 
which consists of a Nd-Fe-B alloy etc., and the tracking coil 6 and the focusing coil 7 arranged in the lens-holder 4 side. 
[0004] That is, opposite arrangement of the two permanent magnets 2 for actuation is carried out through an opening, and 
the magnetic pole by the side of each tooth back is connected with the elasticity magnetism yoke 8 which consists of an 
alloy containing iron (Fe), nickel (nickel), cobalt (Co), or these, or a ferrite, and makes an about U character configuration. 
And it aims at locating an optical axis on the center line of the predetermined information pit of a disk (a graphic display is 
omitted). The tracking coil 6 for driving an objective lens 5 to a radial direction. The focusing coil 7 for driving an objective 
lens 5 in the direction of focusing for the purpose of making the information pit side of a disk focus It is wound around the 
bobbin 9 which consists of resin etc., respectively, and fitting of the bobbin 9 is carried out to a lens holder 4, and it is being' 
frxed to it so that each may be located between the magnetic poles which two permanent magnets 2 for actuation counter. 
[0005] According to such a configuration, when it energizes in the tracking coil 6, the force of Y shaft orientations comes to 
act on the tracking coil 6 by the interaction of the current which flows to Z shaft orientations, and the magnetic field it 
turned [ magnetic field ] to X shaft orientations by the permanent magnet 2 for actuation. Consequently, the force of the Y 
shaft orientations can make Y shaft orientations, i.e., the radial direction of a disk, carry out the variation rate of a lens 
holder 4, as a result the objective lens 5. 

[0006] When it energizes in the focusing coil 7, the force of Z shaft orientations comes to act on the focusing coil 7, 
consequently the variation rate of the force can be made similarly to carry out in the direction of focusing which intersects 
perpendicularly a lens holder 4, as a result an objective lens 5 with the recording surface of Z shaft orientations, i.e., a disk, 
by the interaction of the current which flows to Y shaft orientations, and the magnetic field it turned [ magnetic field ] to X 
shaft orientations by the permanent magnet 2 for actuation. 
[0007] 

[Problem(s) to be Solved by the Invention] Since there is no sliding shaft like the optical head actuator of the axial sliding 
mold which are other typical supporting structures, the supporting structure of the conventional optical head actuator which 
was mentioned above does not produce friction with a sliding shaft on the occasion of the variation rate of a lens holder, it is 
smooth and the high actuation of resolution of it is attained. However, since there is no advice stabilized like a shaft on the 
other hand, it has structure the revolution of the circumference of the axis of the tangential direction, i.e., a radial tilt, is easy 
to produce. 

[0008] That is, if the center of gravity of the lens-holder 4 whole which contains the core and objective lens 5 grade of 
driving force with the tracking coil 6 and/or the focusing coil 7, for example has shifted from the support core by the elastic 
support member 3, the angular moment will be produced by the interaction of the driving force of the direction of tracking, or 
the direction of focusing, gravity, and the stability by the elastic support member, and four elastic support members 3 will be 
able to be twisted to the circumference of the axis of the tangential direction, consequently a lens holder 4 will rotate. 
Moreover, in the case of a moving coil method, it sets in the neutral location where driving force does not act on a lens 
holder 4. Even if it makes the core of the driving force of the direction of tracking, or the direction of focusing, and the 
center of gravity of the lens-holder 4 whole in agreement with the support core by the elastic support member 3 If driving 
force is made to act in the direction of tracking, or the direction of focusing and a lens holder 4 is moved to them from a 
neutral location Since the relative position of these tracking coils 6 to the permanent magnet 2 for actuation or the focusing 
coil 7 changes, the magnetic field which acts will also move in the inside of the tracking coil 6 or the focusing coil 7, and the 
location of the core of such driving force will change within a lens holder 4. For this reason, also in such a case, the angular 
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moment arises by the interaction of the driving force of the direction of tracking, or the direction of focusing, and the 
stability by the elastic support member 3, four elastic support members 3 can be twisted to the circumference of the axis of 
the tangential direction, and an objective lens 5 will rotate lens-holder 4 ****. 

[0009] Moreover, it is not rare for a medium side to incline in a radial direction to the optical axis of an objective lens 
according to deformation of the curvature of a disk-like record medium etc., or the nonconformity of immobilization, either. 
[0010] If an objective lens 5 rotates, an optical axis inclines, and including comatic aberration, various aberration arises on 
the wave front of the laser beam irradiated by the disk-like record medium, and it can come to it. Thus, to eye backlash That 
a side rope arises at the spot of laser light, and it is easy to produce the cross talk from an adjoining truck become or truck 
offset arises, reflectivity will fall and come out further, the phenomenon of information reading signal level falling will arise 
[ suitable truck control becomes impossible, or ], and the problem that the S/N ratio as engine performance of an optical 
head falls will arise. 

[001 1] In order to cope with such a problem, the optical head actuator of a configuration of having formed the tilt amendment 
means in the lens holder 4 is proposed in JP, 9-231 595.A. As the configuration of this tilt amendment means is shown in 
drawin g 7 , the coil 60 for tilt amendment is formed in side-face 4b which Y shaft orientations of a lens holder 4 counter one 
pair, and it corresponds to the side of the upper and lower sides of this coil 60 for tilt amendment. The side yoke 80 as a 
guide of a magnetic path is formed in the magnetic pole by the side of each tooth back, and it is arranged so that the 
permanent magnet 20 for tilt amendment of reversed polarity may serve as bilateral symmetry all over drawing in the 
impression direction of a field mutually. In such an optical head actuator By impressing a tilt driving signal so that the 
direction of a current of the wire rod in the position of symmetry in the coil 60 for tilt amendment of right and left may 
become the same Since revolution actuation of the lens holder 4 can be carried out at the circumference of a support core 
parallel to the X-axis, as a result an objective lens 5 can be rotated, aberration produced to the beam of light for the various 
reasons mentioned above tends to be amended, and it is going to solve the problem which considers aberration as a cause. 
[0012] However, the spot location of the laser light formed on the disk, corresponding to the revolution as it is shown in 
drawin g 8 , since a backside [ an objective lens 5 ] principal plane is in disk-like record-medium approach rather than a 
center of rotation when an objective lens 5 is rotated to the circumference of a support core as mentioned above will move 
only ** ty from To to migration, i.e., a radial direction, to Ty. 

[0013] Movement magnitude **ty of the spot of this laser light In order to become the magnitude which jumps over two or 
more trucks depending on extent of amendment and to pull back the spot location of laser light After detecting the tracking 
error signal generated with revolution actuation of an objective lens 5, according to the magnitude of the tracking error signal, 
an actuation current is supplied to the tracking coil 6 by the tracking servo circuit. It will pass through the procedure of 
moving an objective lens 5 in the direction of tracking. 

[0014] Consequently, there is a problem that control action — will produce time lag and actuation will be overdue, and act as 
disturbance or the servo gain of a control circuit runs short to tracking servo actuation between migration of the spot 
location of laser light and the actual tracking actuation which begins from detection of a tracking error signal — becomes 
instability. 

[0015] The object of this invention is to offer the supporting structure of the optical head actuator which can solve the 
trouble which the Prior art is holding, and which was mentioned above. While offering the supporting structure which cannot 
produce the radial tilt for migration in the direction of tracking or the direction of focusing of a lens holder easily It is going to 
offer the supporting structure which controlled migration of the laser light spot on the record medium for revolution actuation 
of the objective lens aiming at amendment of the aberration resulting from optical-axis dip, such as dip of an objective lens, 
and curvature of a disk-like record medium. 
[0016] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in order to realize the object of upper **, artificers 
hit on an idea of the following content to invention considered as a summary configuration. Namely, the supporting structure 
of the optical head actuator of this invention the lens holder holding an objective lens — supporter material — receiving — 
electromagnetism — possible [ actuation ] by the driving means in the direction of tracking and the direction of focusing over 
a disk-like record medium And it sets to the supporting structure of the optical head actuator which comes to carry out 
suspension support through four elastic support members which extend in the almost tangential direction to a disk-like 
record medium as a whole. Having the almost same die length and maintaining parallel relation mostly in the direction of a 
focus For said four elastic support members which made the pair in the direction of tracking, respectively, and were arranged 
in it, two of disk-like record-medium approach as 1st elastic support member When other two are used as the 2nd elastic 
support member, it is characterized by preparing a difference in spacing of each tracking direction of the 1st elasticity nature 
supporter material and the 2nd elastic support member. 

[001 7] In the supporting structure of the optical head actuator of this invention, when it is desirable to make it larger than 
spacing of the direction of tracking of the 2nd elastic support member and spacing of the direction of tracking of the 1st 
elasticity nature supporter material is constituted such, it is the mode of desirable operation to locate the revolving shaft of 
the tangential direction of the lens holder by four elastic support members on a backside [ an objective lens ] principal plane. 
[0018] 

[Embodiment of the Invention] Hereafter, about the operation gestalt of this invention, an accompanying drawing is made 
reference and explained. Drawing 1 is the perspective view showing the 1 st operation gestalt of this invention, and drawing 2 
is an explanatory view of operation. In addition, in drawing 1 and drawing 2 , the same sign is given to the same part as the 
conventional example. 

[0019] The optical head actuators shown here are having explained in the conventional example, and the thing of the same, 
so-called 4 wire support type of moving coil method. In supporter material 1A fixed to base member 1B For example, while 
the elastic support member 3A and 3A of four filaments which consists of a Cu-Be alloy, a Cu-P alloy, etc., i.e., the 1 st 
elastic support member, and the 2nd elastic support member 3B and 3B protrude from the location which separated 
predetermined spacing Each elastic member has extended towards a lens holder 4, and suspension support of the lens holder 
4 is carried out in the free end. It has structure which can move the objective lens 5 held at this lens holder 4, respectively in 
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the direction of focusing (Z shaft orientations), and the direction of tracking (Y shaft orientations). 

[0020] Namely, the pair of the elastic support members 3A and 3A of the above 1 st and the pair of the 2nd elastic support 
member 3B and 3B It has the almost same die length. A pair in the direction of tracking (Y shaft orientations), respectively 
Nothing, And the direction of focusing almost parallel to the optical axis of an objective lens 5 (Z shaft orientations) Parallel 
relation is maintained mostly, and it is extended and arranged in the tangential direction (X shaft orientations) of the disk-like 
record medium which omitted the graphic display. For the end of each elastic support member, the distance LI between 1st 
elastic support member 3A of disk-like record-medium approach and 3A is the distance L2 between 2nd elastic support 
member 3B of base member 1 B approach, and 3B. So that it may become large It protrudes from a point which is on base 
material 1A and forms four top-most vertices of an isosceles trapezoid, and suspension support of the lens holder 4 is 
carried out in free one end of the 1 st and 2nd elastic support members. 

[0021] In such an optical head actuator, the driving gear for moving an objective lens 5 in the direction of focusing and the 
direction of tracking is formed. This objective lens driving gear was arranged in the base member 1B side to which supporter 
material 1A was fixed, for example, consists of a permanent magnet 2 for actuation which consists of a Nd-Fe-B alloy etc., 
and the tracking coil 6 and the focusing coil 7 arranged in the lens-holder 4 side. 

[0022] That is, opposite arrangement of the two permanent magnets 2 for actuation is carried out through an opening, and 
the magnetic pole by the side of each tooth back is connected with the elasticity magnetism yoke 8 which consists of an 
alloy containing iron (Fe), nickel (nickel), cobalt (Co), or these, or a ferrite, and makes an about U character configuration. 
And it aims at locating an optical axis on the center line of the predetermined information pit of a disk (a graphic display is 
omitted). The tracking coil 6 for driving an objective lens 5 to a radial direction, The focusing coil 7 for driving an objective 
lens 5 in the direction of focusing for the purpose of making the information pit side of a disk focus It is wound around the 
bobbin 9 which consists of resin etc., respectively, and fitting of the bobbin 9 is carried out to a lens holder 4, and it is being 
fixed to it so that each may be located between the magnetic poles which two permanent magnets 2 for actuation counter. 
[0023] According to such a configuration, when it energizes in the tracking coil 6, the force of Y shaft orientations comes to 
act on the tracking coil 6 by the interaction of the current which flows to Z shaft orientations, and the magnetic field it 
turned [ magnetic field ] to X shaft orientations by the permanent magnet 2 for actuation. Consequently, the force of the Y 
shaft orientations can make Y shaft orientations, i.e., the radial direction of a disk, carry out the variation rate of a lens 
holder 4, as a result the objective lens 5. 

[0024] When it energizes in the focusing coil 7, the force of Z shaft orientations comes to act on the focusing coil 7, 
consequently the variation rate of the force can be made similarly to carry out in the direction of focusing which intersects 
perpendicularly a lens holder 4, as a result an objective lens 5 with the recording surface of Z shaft orientations, i.e., a disk, 
by the interaction of the current which flows to Y shaft orientations, and the magnetic field it turned [ magnetic field ] to X 
shaft orientations by the permanent magnet 2 for actuation. 

[0025] In the supporting structure of the optical head actuator by this invention which was mentioned above the spacing L1 
of the 1st elastic support member 3A and 3A of a up Norikazu pair, i.e., the distance of the direction of tracking The spacing 
U2 of the 2nd elastic support member 3B and 3B of a couple, i.e., distance of the direction of tracking, It is the description 
that the difference is established in between and it is L1 >L2 at this embodiment. It is set up. According to such structure, as 
shown in drawin g 2 , the center of rotation of the lens holder 4 to the torque of the circumference of the shaft of the 
tangential direction serves as a location shown by O. The 1st elastic support members 3A and 3A and the 2nd elastic 
support member 3B and 3B Since it comes to be located on the periphery of the virtual circle C centering on this medial axis 
O Each distance to the 1st elastic support members 3A and 3A and the 2nd elastic support member 3B and 3B becomes 
long from the bottom of its heart during a revolution. A radial tilt can be made hard to be able to take the large restoration 
torque by the 1st elastic support members 3A and 3A and the 2nd elastic support member 3B and 3B to the revolution of 
the circumference of the shaft of the tangential direction, consequently to produce. 

[0026] Moreover, as mentioned above, it is the spacing L1 of the 1 st elastic support member 3A and 3A. Spacing L2 of the 
2nd elastic support member 3B and 3B When it sets up greatly Even if it is in the side to which the support core Q by the 
1st [ to the driving force to the direction of tracking or the direction of a focus ] elastic support member 3A and 3A and the 
2nd elastic support member 3B and 3B separated from the disk-like record medium rather than the backside [ an objective 
lens 5 ] principal plane Since the medial axis O to a revolution of the tangential direction takes the lead in the virtual circle C 
which has the 1st and 2nd elastic support members on the periphery, the rotational medial axis O can be made to approach a 
backside [ an objective lens 5 ] principal plane. For this reason, with the means of a tilt amendment means and others, it 
makes it face to rotate a lens holder 4 to the circumference of the shaft of the tangential direction, and migration to the 
truck cross direction of the spot location of the laser light formed on the disk-like record medium can be made small. 
[0027] Furthermore, spacing L1 of the 1st elastic support member 3A and 3A Spacing L2 of the 2nd elastic support member 
3B and 3B By receiving and enlarging appropriately As shown in drawing 3 , the center of rotation O of a lens holder 4 can be 
located on the backside [ an objective lens 5 ] principal plane H. Even if it arranges a tilt amendment means (a graphic 
display is omitted) in a lens holder 4, it operates it and it rotates a lens holder 4 to the circumference of the shaft of the 
tangential direction It is hard coming to move crosswise [ truck ] the spot location of the laser light which passed the 
objective lens 5, and the core To of the predetermined truck on the information recording surface D of a disk can be caught 
certainly. It sets in this embodiment and is the spacing L1 of the 1st elastic support member of the direction near a disk-like 
record medium. Spacing L2 of the 2nd elastic support member Although set up greatly, it is the spacing L2 of the 2nd elastic 
support member to reverse. Spacing L1 of the 1 st elastic support member Also when it sets up greatly, the effectiveness 
which make a radial tilt hard to produce can be acquired. 

[0028] Although the supporting structure explained above applies this invention to the optical head actuator of a moving coil 
method, rt cannot be overemphasized that can apply such to not only a method but to the optical head actuator of the 
MUBINGU magnet method which arranged the permanent magnet 2 for actuation as shown in drawing 4 in the lens-holder 4 
side, and arranged the focusing coil and the tracking coil in the base member 1 B side, respectively. 
[0029] 

[Effect of the Invention] By preparing a difference in spacing of the 1 st elastic support member of a couple, and spacing of 
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the 2nd elastic support member of a couple, the suspension support which could make the radial tilt hard to be able to take 
the large restoration torque by the 1st elastic support member and the 2nd elastic support member to a revolution of the 
circumference of the shaft of a tangential direction to a disk-like record medium, consequently to produce, and was stabilized 
is attained. Spacing L1 between the 1 st elastic support member Spacing L2 of the 2nd elastic support member If it enlarges, 
since the revolving shaft of the tangential direction of a lens holder will become disk-like record-medium approach When a 
backside principal plane can be made to approach and a lens holder is rotated to the circumference of the shaft of the 
tangential direction, migration to the truck cross direction of the spot location of the laser light formed on the disk-like 
record medium can be made small. Furthermore, spacing L1 of the 1 st elastic support member Spacing L2 of the 2nd elastic 
support member Since it can form as the center of rotation O of a lens holder 4 is on the backside [ an objective lens 5 ] 
principal plane H by receiving and expanding appropriately When rotating a lens holder to the circumference of the shaft of 
the tangential direction, movement magnitude to the truck cross direction of the spot location of the laser light formed on 
the disk-like record medium can be made smaller. Therefore, since there is little aberration while being able to perform stable 
tracking servo actuation, lightwave signal detection is attained by the high S/N ratio. 
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JP.2000-242942.A [DESCRIPTION OF DRAWINGS] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the perspective view showing the first operation gestalt of this invention. 
[ Drawin g 2] It is an explanatory view of operation in the 1st operation gestalt of this invention. 
[ Drawin g 3] It is an explanatory view of operation in other operation gestalten of this invention. 
[Drawin g 4] It is the top view showing the operation gestalt of further others of this invention. 
[Drawin g 5] It is the perspective view showing the conventional example. 

[ Drawin g 6] Similarly, it is the important section perspective view showing the conventional example. 

[ Drawin g 7] Similarly, it is drawing showing the conventional example. 

.Drawin g 8] It is the explanatory view of the conventional example of operation. 

.Description of Notations] 

1 A Supporter material 

1 B Base member 

2 Permanent Magnet for Actuation 
3A The 1st elastic support member 
3B The 2nd elastic support member 

4 Lens Holder 

5 Objective Lens 

6 Tracking Coil 

7 Focusing Coil 

8 Elasticity Magnetism Yoke 
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h^^^^-^ir^ h*<±i:THtfJ*: h^^^*J»A<*e# 

&<ftofcy. *?>icsst5S*3b<«TLr*««H^iay 

[0011] c<Dcfe5ftBaHlcS«i-r-6fctf). U>X* 
ii-^^ »BB 3 F9 -231595^«fcfcL^-C»j5**t 

5t*"<fc3i=. u>x^;u^4(7)Y|fi^rp]<D>?trS]-r4{l'J® 
K«jEffl3-<;u6oa)±Ta)jflic»r6Lr. -^ti-PHow 

fT*3E»+'0fflyici5HKeB*r4ct*<-c#. tn^-ci* 



«^(oa*icj:yfti»i^i:fciR*(DffljE*ffor. nx 

[0 0 12] L*>Lfc/><t>. ±3ia>«fe5rrS}#*'D»y 
¥®*<. HK+*>«fey*T-f x^«E»Mt{»*yicft« 

f£S)LTL£5C£|zfc:4o 
[0 0 13] CICOU— 9 s — %a>^7K^ hO@9IA t y 

^*>^x^-(i^<d*££iziei:t - 

ofc#«S«4ci:i;:«j:4. 

[0 0 14] U— 9 s — 3feO)X7K^ h<£M<7)*£ 
lit h^^^r>^x^-fi-^(0«ltb^t>$&*4^0) h 

urfffflLfcy. i»]ffliiHiBa)-9— 7py-r>*^£-r* 

«H*«lftA^SSlc<i:*i:L^IBI«A<*4. 
[0 0 1 5] #I6I!W>BMI** «*<7>ttWMS*.-Cl*4 

cticfcy, u>x^juy(Dh7^ 

*n» u i/Xcom^^t^^ x ^ «iB»jan*<os y moitn 
eatf i=BLrcDffi»at*±ira3it4 u— 

hO)*»tW«ILfcX»«iata«L«k 5 4*<D"C 
fe 4 o 
[0 0 16] 

[HH*»»*r4fctf>a)^s] ±aa>i«s*ats^ 

iSi:-r4^B^I^SiiiLf-o rftfe*. *«W<D*^^ K 

>x^^^^3t^a*tic»Lr. amssi^sfCcfcyT 

— * v>^rfi]lcffi«|Dj|glc ^o^<!:Ltf^X^ 

7T 4 4 *(D?»tt3El»»*t* ^> LTSSg^l# LT £4#^ 
»V KT^^u.x-^(DX}#Sit{cfcLNr. (5(?f5]Cg^ 

frH?lE4*C05i14^l#aJ»^. f-fX>«B»«#» l J 
a>2*S»l<D5Mt3E»«P»^Lr. ft!l<D2*£m2<D 
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[0 0 17] *n9HD9t'>>y fT<P^o.Ji-^(D^m 
[0 0 18] 

LriSi^-r^o HI If*. *^B^C7)mi 

[00 19] Z^fZTF^tt^)^:^^ H7*fal- £ 

Be^#, Cu-P^t?J:y^ 4^(7)^^(7)^14 
Sl#ffl*f. -rft^**1(D»tt3£l#ffl*t3 A. 3Afc£ 
tf«2CD»ftXl#ffl*t3B. 3B^RPr^(DPp1fiS*iarfc 

X*n,$f4£»5g3tftLT. c:co U>X*;uy 4 
thrv^^ (YttSifij) tic. 

[0020] ±K*i<&wtt3E»»»3 a, 

3 A©»fc<fctf*2<&»tt3E&ffi*r3 B. 3B<7)*H*. 
te&m-<D&££mL. ^tL-r*Xh^^^r>^fRl (Y 
tt^lRl) KStSttU ^O^U>X5<7)^t(5^¥ 

frte7;j— 2jv>y#fn] (Ztt^ffi]) lc($|gsFffBBR« 

yi>y^i^f£] (XW^lS]) lc&£LTKI&£;ftTl^ 
£<> *»143£l#ffl*t(D-Mlfi. 7^x*ttK««(«sy 

0f 1 (D5»tt3fci#«Mt3 A. 3 AfH1(7>SlJtiLl*<. 
Xffl*M B«y<7>»2<D5»tt3El#*Mt3B. 3 BfflttiS 

[002 1] dCD^&Tfc^;/ K7^fal- ^Clfcl^ 

£<> C<D*MfcU>XffiB)£Sli. A*<HS* 

e-B^£^£yfc£^IM*^$ffi2£. U>X*;U 



[0022] --D(ommmfk{Km&2\z. & 

tztZ-tf&i (F e) , -V+T)^ (N i ) % =I/^U h (C 

o) fo£iM*;:;ft»b tL<li^x^-<h^ 

«ky<cy % i5«u^tt*ft-r(ftK«tta-^8izj:y 

drLT. ^UVXS^^vT^U^fSjIc^lft-r^^^CD 
>^^[SjlC|gij!j-r^>fr^<7)^^ — 3*3 S/V^U-f JU7 <t 

7t-:e>9^u>X7t^;u^4ic^^^ti. m 

[0 0 2 3] ^CDct 5ftltrt!3j:tLl*. h77*>ya 

>r ;u 6 iciii l *= ic i* . z is] icsstL * ass t m 

>X7fcn^4tnNT(*^u>X5 £ Yf&^ftf 

[0 0 24] ^(CLt, ^7^- — V>^=l-fJU7 iCil 
«Lfc«^lC(±. Ytfi^fS]{C;TLH^>S/ : ifL<tig®!)ffi7^^^ 
5 2 |Z £ £ X tt£fi £fi <h (DftKftm IC cfc o 

T. 3?^ — ±J^>^=iY;U7lZliZ$fi>^[£](7)>tl^ffl-r 

&£5i::tty* -£(7>$sm. ^(7)^liU>X7n;U^4t>l> 
r i ± »1» u > X 5 ^ z $6 ^ ffi] -r ?i % T 4 x ^ <D f B It s 
-T ^ ^ * - * v >^fS) 3 1± ^> c t a<-e# 

[0 0 2 5] ±i3iL/ccta^*^|B^{c<i:>g>^^^ KT^7 

tt^:^ai^3A. 3 Acor B iP^. -rfcfr^ h^-y+vy* 

fS](DS§g|Ll -^t(7)m2(7)5*ti^^gPW3 B. 3B 

»3&<K(t&*trL^4^fc3&<»«-C*y. -CDHJfcSfiST* 
li. L1 >L2 lcS^^nTl^^o ^<D&5tem&\~& 

y(7) h;u^ic^-r^>u>X7^;uy4(7)[5]|E4 3 'i>iio-^^ 

StL-Sfiet^y. $1 »tt3£J#ffl*t3 A. 3At$£lf 

t-r^){5SRC<7)R^JiiCiiM-r^>^5lC^^CDT% © 
fit'^bSl »tt3tl*»*t3 A, 3 Afc£tfm2(D5i 
tt^J#SP*t3B, 3B^-C(7)^tl^<D®g|*<g<^o 

r. ^ >^x>v-v;u^[S]CDifi^yco[5ifeic^-r^)m i 

S$t££!$SW3 A. 3 Afc € fct/m2(D^14^Si5«3 

B. 3 biz^&Stc h;u^^^:^< t^ct A<T*^. * 

[0 0 2 6] ^fc. Jii£Lf::£?l::miCD^1££l#gM* 
3 A. 3A(Df B ^Li $m2<D^14^»^3 B. 3B 
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Xt*ffl*f3A. 3 Afccfctf*2<D»ttX#8M*3B. 3 

■v^ini(Ottfflyiz|nite*-e-^i^iBLr. ^r-rx^tt IB 
«JK*±izfcixT^jie**i^u— -»f--*a>x^^ has 

[0 0 2 7] ibi:, SKD!lttS)$«*f3A. 3 A CD 

mmm £»2a>»tt3ti#fiM*3 b. 3B<Dmm\~2 

u>X7t^;u^4(DiHl$E4 3 ^o^>Ptifeiu>X5a)^{ii] 
±¥ffiH±lz{ifi£tt4c£j&<r#4cfc5lcfcy. u> 

filter. u>x*;uy4£$ >vx>v-vju*iSi(Dift 
Htt«3&<h^^^«»fiif=»«iLII<«r:o 

hprli m2^^^^(7)r B E i^L2 *yt*#< 

RSLtfe*^ $t\z % »2»tt3Et#ffl*ta)P B iPHL2 
SlWttS»SU*f(OMfil|Li J:LJUI<^Lf:ii^ 

[0 0 2 8] fet±8HflLfc3E»«jSI4. *JMBtA-lf 

ft. Sliffl^Ii2$ u>X*n,y4ffii]ir. 73 

[0 0 2 9] 

<7>m 2 0>5ltt3£l#ffl»a>HBi t ICS* Sit * c t\z£-z> 
X. ^^X^«fSti^«:|c^Lr^>vx>^^;u^^ 



wpbWiBiwli £m2a>^tt£&a#cDp B iPiL2 cfcy* 

®tettA<^^x^ttE««i**yiz<i:*a)-c, &m±w- 
mzm&z-e&^ttfxz. u>x*n^£$ >vx> 
*>-v;u73ffii<DttJiyirEHK*i4-fcaftrz % T^x^tKie 

(7) ^^«SlRl^a)»»S/h* <-r*^i:A<-e#4o 
Stole. Ki <D»tt3El#ffl*r(DfBWLi £*2 0>»ttS: 
»»*tO>MIWL2 J=»Lra«lctt*-r*^i:lcJ:y, 
U >Xt^;u^ A^EI^^o^i U >X 5 <D&{|]£¥ 
mH±\z&>Z>£o\zMf$.Tr ; b^ttfX : £&<DX. b>X 

>vx>v^;u7j|fi]co«iHy(c|niiE*ii-fca 
T4 7,<7ttizm&i*±iz&i*xtei&£titz[s-- -y 2 

[BBfl)tt*4Kffl] 

[id 2] **9!a>* 1 mmi&m\zt$[+z>mttmwmx-& 

[13] **K(D<fta)*lfi^lllicfc(t4«iffBie8H-efc 

[gi4] *fg^<7)$ t>rcife<7>siJfi^ii*^-r 2 PaEit?fc 
[bis] «6*«s^-r»aia-cfc^o 

[16] j^c<, tt*«£*-fg»»«B-efc4o 
[17] hc<. ce*«**-rH-cft*o 

[18] a*fliD»ttKffii-Cft4 

[??-5§-(Dl&ifl] 

i a 3£*$ffi*t 

1 B XSfl** 

2 mmmfcikW& 

3 A SM 0>*tt£l#SM* 
3B m2CD?it4^}#gi5«- 

4 u>X*;u3f 

5 »1»U>X 

6 h^v^v^/a-ou 

8 $xmm&L3-'? 
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